Photosensitivity is a typical feature of photosensitive epilepsy which is usually considered a form of idiopathic generalized epilepsy. Partial seizures featuring visual symptoms are rarely reported in photosensitive epilepsy. In this study, we describe 13 neurologically normal patients in whom daytime seizures were always induced by television and began with elementary visual hallucinations, followed frequently by vomiting, headache and then secondary generalization. Three patients additionally reported nocturnal seizures, which have not been described in previous studies. Two of these latter patients had generalized tonic-clonic seizures, the other always awoke from sleep and could describe typical visual hallucinations at the beginning of the seizure. EEG features included normal background activity and occipital spikes or spike-waves in all but two patients. Eight patients also showed generalized epileptiform activity during intermittent photic stimulation. Seizure frequency was low in all. Apart from two patients, who refused treatment, all patients received antiepileptic drugs. Only one patient continued to have rare seizures after treatment; in the others seizure control was achieved with monotherapy. We conclude that reflex occipital lobe epilepsy is an idiopathic form of the benign partial epilepsies, which may overlap with one another.
INTRODUCTION
Photosensitivity is defined as abnormal clinical and/or electroencephalographic (EEG) responses induced by visual stimulation 1 . Its association with epileptic seizures was first reported by Cobb in 1947 2 . It is a well known feature of photosensitive epilepsy which is usually considered a form of idiopathic generalized epilepsy. Visual triggering factors which induce a seizure can be environmental flicker stimulation (usually television), patterns or eye closure. Seizure types associated with photosensitive epilepsy include generalized tonic-clonic seizures, absences and myoclonic seizures 1, 2 . Partial seizures are rarely encountered in photosensitive epilepsy 3, 4 . In this study, we present the clinical and EEG features of a group of patients, in whom seizures were always induced by television (TV) and began with visual symptoms indicating an occipital origin for seizure discharge.
PATIENTS AND METHODS
We have evaluated 54 patients with occipital lobe seizures investigated in the Epilepsy Outpatient Clinic of Ş işli Etfal Education Hospital, between January 1991 and December 1998.
Eleven patients who fulfilled the following criteria were included in the study:
(1) Daytime occipital lobe seizures triggered by TV. In addition to the 11 patients who fulfilled the above criteria, two patients with typical ictal visual symptoms triggered by TV, but who had normal EEG findings, were included. The ictal symptomatology was assessed from the patients own descriptions. The follow-up period ranged from 2-8 years, including regular visits every 3 months and many EEG recordings. Electrodes were placed according to the 10-20 International System. Intermittant photic stimulation (IPS) was performed with the strobe lamp 
RESULTS
Of the 13 patients eight were female and five were male. Two patients (patients 7 and 13) were brother and sister. Their mother also had seizures. Three other patients had relatives with seizures. All patients had a normal neurological examination, good school performance and normal development (Table 1) .
In all patients, daytime seizures were always triggered by TV exposure. As the initial ictal manifestation, 10 patients reported multiple, bright, colourful moving spots. In six of them these elementary visual hallucinations were restricted to one half of the visual field. In these patients visual phenomena were followed by conscious head and eye deviation. Two patients (patients 5 and 11) also described blurred vision. Blurring of vision was the initial symptom in two patients (patients 2 and 6). One patient (patient 3) experienced silver-coloured flashes at the beginning of the seizure. Vomiting was noted by 10 patients and vertigo in two. Headache as an ictal symptom was reported in seven patients, but none of the patients had migraine (Table 1) .
Three patients had sleep-related seizures. Two (patients 2 and 6) had generalized tonic-clonic seizures, and the other (patient 10) always awoke from sleep and could describe multiple red-blue coloured spots in the right half of the visual field, followed by white-coloured flashing spots and blurred vision, conscious head and eye deviation to the right side, vomiting, a throbbing headache and then a generalized tonic-clonic seizure.
The seizure frequency in the group was low. Except for two patients (7 and 13), all patients were given antiepileptic drugs. One of these (patient 5) had rare seizures after treatment; in the others seizure control was achieved with monotherapy.
In all patients, background activity in the EEG was normal and all patients, but two, had occipital spikes or spike-waves. The occipital spikes were not influenced by hyperventilation and were not attenuated with eye opening. In patients with deviation of the head and eyes, the spikes always occurred in the contralateral occipital region. In addition to the occipital spikes, generalized spike-wave discharges during intermittant photic stimulation (IPS) were recorded in eight patients (Table 1) . Two patients (patients 5 and 7) described seizures during IPS, one of which was recorded in our EEG department (Figs 1-3 ). This patient (patient 7) informed us that at the beginningof the seizure he was seeing a small, black, vertically moving spot in the upper half of the right visual field, followed by multicoloured spots like fireworks appearing in the whole right visual field. These were followed by conscious head and eye deviation to the right side. Then, the spots covered the whole visual field. After vomiting the patient had a generalized tonic-clonic seizure, although we had stopped the IPS as soon as the patient informed us of his visual experience.
DISCUSSION
Pure photosensitive epilepsy is the most common form of the reflex epilepsies. It is generally ac- cepted that these patients have predominantly generalized seizures, usually in combination with myoclonic seizures and absences or both 1, 2 . Their EEG shows a typical photoparoxysmal response which consists of a generalized spike-wave discharge, involving both anterior and posterior regions, originally defined by Bickford et al. 3 as the photoconvulsive response.
IPS can also induce isolated occipital spikes, which are distinguished in structure from photic driving by their negative polarity at the occiput 5 . Such a response can be associated with photosensitive partial seizures which represent as much as one third of all photicinduced seizures 6 . In our study, all patients had TVinduced daytime seizures which always began with vi-sual symptoms indicating an occipital origin. None of our patients had myoclonic seizures or absences.
In our group, three patients reported additional sleep-related seizures. Such seizures in reflex occipital lobe epilepsy (ROLE) have not been reported in previous studies. Two of our patients had generalized seizures. The other always awoke from sleep, could describe visual symptoms, followed by tonic deviation of the head and eyes, and vomiting. In terms of seizure symptomatology, we would draw attention to a similarity between our patients' experience and the seizures of children with Benign Nocturnal Childhood Occipital Epilepsy (BNCOE). BNCOE, which is also called Early Onset Variant of Childhood Epilepsy with Occipital Paroxysms (CEOP). This was first described by Panayiotopoulos in 1988, and is a syndrome characterized by brief or prolonged, infrequent sleeprelated partial seizures marked by deviation of the eyes and vomiting, frequently evolving to a hemiconvulsion and generalized tonic-clonic seizures. The age of the onset is around 5 years and it has an excellent prognosis 7, 8 . Visual hallucinations and daytime seizures are reported extremely rarely in this syndrome. Recently, however, five children with this epileptic syndrome have been reported who awoke from sleep and described visual hallucinations at the beginning of the seizure 9 . Panayiotopoulos et al. 10, 11 also described patients with BNCOE in whom ictal tonic eye and head deviation and vomiting were associated with visual symptoms and defined these patients as 'overlap cases'. Another good example of such an overlap or a different age-related expression of benign seizure susceptibility syndromes are two girls who experienced Rolandic seizures at the ages of 4 and 5 and who developed photosensitive occipital seizures at 19 years of age, accompanied by occipital EEG paroxysms 12 .
The EEG in ROLE shows normal background activity and spontaneous or photic-induced occipital paroxysms which are not influenced by eye opening. IPS can provoke a paroxysmal response that is occipital, generalized or both 3, 4 . Some patients may have normal interictal EEGs and some may show Rolandic spikes that are independent of the occipital discharges. On the other hand, the EEG, not only in the early but also in the late onset variants of CEOP, shows occipital paroxysms which consist of high amplitude, long runs of repetitive occipital spikes/sharp and slow wave complexes attenuated on eye opening 7, 8 . In all of our patients, background activity on EEG was normal and all patients but two had occipital spikes or spike-waves that were enhanced during IPS. Generalized spike-wave discharges during IPS were recorded in eight patients.
It is generally accepted that partial seizures are rarely induced by photic stimulation. Isolated cases of photosensitive partial seizures have been reported in the literature over the years. Among them some patients had symptomatic focal epilepsy of different aetiology 13, 14 , others were patients with migraine, cerebral palsy or brain malformations 15, 16 . A third group had features of idiopathic epilepsy such as our group: normal neurological examination, normal background EEG activity, normal MR or CT examination, frequent familial epilepsy, seizure onset in childhood or adolescence and no causative factors 3, 4 .
In conclusion, we claim that ROLE is an idiopathic form of the benign partial epilepsies but distinct from the early and the late onset variants of CEOP. We also believe that the idiopathic benign partial epilepsies of childhood are dynamic processes that can evolve into one another.
